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COMMUNICATING THERMOSTAT 
BACKGROUND OF THE TNVENTION 

The present invention is directed to the field of 
thermostats and more particularly relates to 
thermostats having the ability to communicate 

externally. .. 

Thermostats are well known devices for 
cohtrollihg temperature within a selected space or 
grouping of spaces'. Microprocessor based thermostats 
are how : widely available as reliable devices for 
achieving temperature control . 

Typicaliyv- ah opera could enter a series of 
times and; teiaper^ for controlling selected space 

pt grouping of spa through ai particular temperature 
according to ,1^^ desiried by the operator. 

Theteaitet^^^^ would automatically control 

tiie si>a6^^^^^ spaces temperature according 

to thCs th®, operator. 

' / with this kind of a 

it^sx^^ had to be physically 

loqkieS at to. make changes to 

tkd tinie or iempera^^ If for example it was 

desired .'tb^ !^^^ in the middle of th€ 

night, & was inconyehie^^^^^ out of bed and go t< 

the thermostat to change the. temperature ^ 

Anotiier proiolem was that as advancements were 
made to theinabstat technology, old thermostats became 
pbsolete. it would be beneficial if. microprocessor 
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based thermostats could be modified without a complete 
changeout of thermostat equipment. 

SUMMARY OF THE INVENTION 

The present invention is a communicating 
thermostat which has two microprocessors. The first 
microprocesspr is connected to the temperature sensor, 
a data entry, means and a display and basically 
operates as an interface between an operator and the 
thermostats A second microprocessor is connected to 
the HVAC system to be controlled and to a network bus 
through a bus transceiver. The second microprocessor 
does tiie ibt:ual c^^ through use of 

energy management programming and time and temperature 
sdh|BdUlingrr . bus - transceivier is connectable to a 
network bis sto^ t^^^ thermostat unit is capable of 

riebeivihg insti^uctionss fro jah. external controller 
aisQ cpW»<scjted to; network; bus. ^he. external 
eontrpller is , capable of changing the time ^hd 
tempera^ure^^ stbred ih th0 . therm . 

- : & embodiWiSiit, one microprocessor 

^ ■is^: .loc^tid:^'ih-' a siibbase of thi^ theirmostat while 
another microj^r is located in the thermostat 

housing J : ; Ih this way by mer ely chdiiging the 
thermostats^ hpusi^^ neW seCof fu|?ctions can be 
installed; ^ih a given HVAC sys^:em-. 

BRIEF DESCRIPTION OF THE DRAWING 
Figure 1 is a block diagram of the inventive 
theriQOstat ..unit. 
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Figure lA shows how the thermostat unit fits into 
a home automation system. 

Figure 2 shows a physical representation of an 
exemplary thermostat. 

Figures 3A, 3B,3C and CD all show possible 
physipal lobations of the first and second 
microprocessors. 

DETAtLED DESCRIPTTON OF THE PREFERRK n EMBODIMENT 

Figure 1 is a blo(^ diagram of the presently 
iiiventiye thermostat 200 . The term thermostat tinit as 
used herein refers to part physically located both on 
iietmpstkt\ housing 201 and suhbase 202. When the 
theraostat housing and subbase are combined, they form 

■ 'i\ ^1Aerlpibstatv' 

a^^^ 200 in a preferred embodiment 

include^ first, mic^ clock 11, 

display 1^^ 12 i power supply . 13 , sepsor 14 , keyboard 
li/ clock 21 and bus 
;:transc|;i§^^ these parts 

yiiiv.ndw^b^^^^ 

/ ^V^j'iifsl; 'iaicr^ : io:-;a:Cts essfentially as a 

ipan-mjadhiiie fbr use ^ by the operator to entier 

da:t^ into the t^ Data entry means 15, 

in this case a so that time and 

temperaWe data may be ehte^ed iiitd the thermostat so 
that the thermostat may control opieratipn of the HVAC 
system: acdording to a preseibcted ischedule. In 
additiori, keyboard 15 may allow an operator to 

. - v:.. €>nir€*v fufi . fcime and temperature 
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da^a. First microprocessor 10 includes memory for 
storage of time and tiemperature data. 

Sensor 14 senses local air temperature, and 
produces a temperiature signal representative of local 
air temper atxire. The temperature sensor may be, for 
example a thermistor. First microprocessor 10 
receives ^e temperature signal and provides the 
temperature pigriai to display 12 fdr displaying of 
local teinperature. The temperature signal is also 
setnt to the : secbnd microprocessor 20 More on second 
microprpces^br's 20 use of the temperature signal is 
described h^reiijibelpw. Power supply 13 provides power 
tb first 1^ 10* As an example, power 

euppiy vi3/»^ battery. 

Display 12^ ma^y provide ihformaitibn such as, 
time, f cu^^ P?^*'^?^' scheduling 

ijtf briatipiiV^ whether or hot the thermostat 
bpersitiPn an external port^ion 

■\-.pfv^tAe-':lsyst^^ 

'",^-Fi^^ provides ••;the f -irst" ., microprocessor 

• lb an"^^^ base f6ir Vfse in. cpinmunicAtion with 

iiie: d^is!^^ supply > seiisor, keyboard and second 

. micrpprpbe^^^^ Clpck ll. iaay. be a crystal oscillatpr. 
SecPnd ; i6iei:opro 2 0 serves two primary 

functibnWi; : Firsi^ ?° stores in 

a memory (hot show energy management programs which 
all6w;th6 thermostat unit to efficiently operate the 
HVAC sy^t^m For two examples of stored temperature 



directed to United States pa^JL?^ J, ^45,847 issued to 
Levine on June 22, 1982 and 4,606,401 issued to Levine 

♦ 

et al. on August 19, 1986, both of which are 
incorporated herein by reference. 

Secondly, second microprocessor 20 controls 
communications between thfe thermostat unit and other 
network units connected the network bus. 

BUS traiispeiver 22 converts network bus signals 
into signals which can be received jand executed by the 
second iicrpprocef^^^^ Second clock 21 is 

connected to the second microprttcessor 20 to provide 
an accurate time base upon whicli communications 
betweeh tiie : f itiet inicroprocessqr and the second 
micrpprpceseW^^ Cominjunicatipns between the 

fiifst and::^;c^^^^ occurs using a 

coirauhidat^^^^ protocol is 

th^ prbtpctiX United States 

patent appl^ So. ,07/ 81iv4^1: entitled 

i/qpiSiri^^ Steven e. 

^*[ichoi^i;«ki^^^^ cpiMttonly ^assigned Witl> the present 

' in;hb Aijy i^ limiting to; thfe ihvehtion. The 

present Unye^^ be equally as well used in RF 

; ihfrir^d^^ schemes as 

■ • examp'leBr-.-'/rJ^ 

Figure; lA shows how the :^hermostat fits into a 
home automation system. The thermostat may be 
cormectid; to a; security alarm system ibop, lighting 
control Wstem 500 and appliances control system 600 
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to provide a single control system for many electrical 
loads within a building. Each system may include a 
control panel, one of which may be a master control. 
The various systems communicate through use of a 
common protocol such as the protocol disclosed in 
copending U.S. patent application serial no. 
07/811,772 )4htitled Pr F»^T.AMCED. 4R/8B BINARY B^Ogy 
rnnP! for DI^.ttat. DATA m MMimT CATIONS by Meyers which 
is commdniy assigned with the present application. 

Tigure 2 shows physical construction of the 
t^ei^ostat unit bf the present invention. Thermostat 
200 is made ui> 201 and subbase 

• 202.- 

^: T^^ display means 215 and 

dita entry m^^ located in the 

■ tii&rvxi^i^ Data entry me^ns 205 in this 

;case is i comprising keys 206 through 211. 

/T4i^ input data into the thermostat 

'Oin^^^a-'^mfet^Qd^W^ 

I'-'l'--' •■■•■•;t&^ 3B 3C and 3D, 

theresiiowri ia^^ four possibly poh^ iguration^ of 

^' first ind s^CioM miproprocessors io 
and 20. ;^ ih Figure .3A, first microprocessor 10 is 
• ipcatdd inr^ie with k 205 , 

temp^iratiire^^ s and display 215. In Figure 3B, 

bc^ iaicirbprbcessors are Ipcat^ itv siibbase 202 while 
the keybbard di^^ andi teinp^ature remain in the 
thermostat 201. In Figure 3C, both microprocessors 
. are located in the theriabstat along with the 
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temperature sensbi display and }.eySc^UiU ^^9^^^ 

the first microprocessor is located in the subbase while 

the second microprocessor is located in the thermostat 

housing. . - . 

separation of the; thermostat unit into the thermostat 

housing and sui)base ^provides a number of advantages. 

First: . placement; df^.-^ without replacement of 

the : subbase save^ ■ A ' -large amount of time . Separation of 

- tixe two tnic^p^bces^^ at . least one microprocessor 

Vbeing,lQdit^^^ thermostat 

. iousing:)^^ ^ functions to • 

be add^d to thi ^ili^ attendant cost of 

completeVrepi|^m4^^^^^ Therefore, with 

^ future -^i^es:.!^'^!^^ art;>. a new thermostat 

housini<:b^lJ-l5i^ and provide new 

:;iWctic^iitY:: replacing a 



^^?;^^sjf!$& patent application • 

S^llilCT^^^ computer control 

"^"^ concerned 
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1. A thermostat for control of a Heating ventilating 
and Air Conditioning system (H7AC system) wherein the- 
the-rmostat has a clock, data generator means and is divided 
into . a thermostat housing (201) and a wall-mounted 
thermostat subbase (202) / 

said hbiifitiiig ..having data entry means (205) for 
■enteriiW; time '^Y the operator, and a 

tempetature penso : the. output of each of which are 

acc6ssible .iiv=^^ microprocessor (10) in 

sai.l liousiQg>^:i^^ that said housing has 

. mounted ihereiri afsmi^^^^ means (215) for 

. ■display bf . timer a!n^^ data, . 

r • V ;f url:her that a ^second -microprocessbr 

•^'ig ;-i6tifeWi^^^ ^ ^ . ^o^nicative . 

'^donn^dt^ick-Sc^ w^ instructions • from said first 



••microproces's.6i;;;a^^^ 
directly. "■ ,- V •• ' 



the HVAC system 



2. The'-th^mcSt|^ characterized in 

;^itefJ^^s::lS^ (;2^)- is. ^ocmn^ted to. s^id' second 
^aS|p|ii^^^ connefct^le to a- 

• ..systiem.*-* • • ' r^y^''. '' 
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